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((/bca) belongs to E because AO = 0). The conditions of (A.1.1) are immediately
verified (the element 0 of E is the family (xa) for which xx = 0 for all a).
When J = {1, 2}, the notation E1 ® E2 is used, and similarly for any finite
set of indices. When J is finite, the set E is equal to the product set J"J Ea.
aeJ
If J is arbitrary and H is a subset of J (other than 0 or J), the vector space
© Ea can be identified in an obvious way with ( @ EA © ( © EaV
aeJ	\zeH      '	\xeJ-H      '
When all the Ea are equal to K, their direct sum is denoted by K(I). It is
the set of all mappings a -* A(a) of I into K such that A(a) = 0 for all but a
finite number of indices a e I.
2. LINEAR MAPPINGS
(A.2.1)    Let E, F be two vector spaces over the same field K. A mapping
u : E -» F is said to be linear if it satisfies the condition
(A.2.1 .1)	u(lx 4- jiy) = lu(x) + nu(y)
for all scalars 1, ^ and all vectors x, y in E. In particular, we have «(0) = 0.
By induction on n it follows from (A.2.1 .1) that
(A.2.1 .2)
 i=l
where (xf)i^i^n is any finite family of vectors in E, and (/li)i^^n is a family
of scalars.
A linear mapping of E into E is called an endomorphism of E. A linear
mapping of E into K is called a linear form on E.
(A.2.2) Let u: E -» F be a linear mapping. If M is any subspace of E, it is
immediately verified that its image u(M) is a subspace of F. If N is any sub-
space of F, then its inverse image w'^N) is a subspace of E. If (Ma) is any
family of subspaces of E, then u\V Mj = £ w(Ma).
^ a	a
In particular, w(E) (which is called the image of u and is written im(w))
is a subspace of F, and w"J(0) (which is called the kernel of u and written
ker(w)) is a subspace of E. The mapping wis infective if and only if u~ ^(0) — {0},
because the relation u(x) = u(x') is equivalent to u(x — x') = 0.
If u is bijective, it is called an isomorphism of E onto F. (If also F = E,
then u is an automorphism of E). If u is bijective, it is clear that the inverse
mapping u"1 : F-» E is linear, and therefore an isomorphism of F onto E.

